c The -subunit is only present in low abundance and not reproducibly produced under these conditions.
Standard deviations were calculated from data obtained on four different days. 
Due to the dynamic nature of molecules in solution, the % SASA is the biggest number chosen from 2 ns, 4 ns, 6 ns,8 ns, 10 ns, 12 ns and 14ns simulation results.
b. Arginines on γ4 and γ50 are not labeled, may due to steric effect when the PGO labeling of the adjacent arginines on γ3 and γ52, respectively. Atomic coordinates are subjected to CCS calculation every 2 ns for simulation in a periodic water box (a layer of water 10 Å on edge and charge balanced by 0.15M NaCl). Hexamer 7 and 8 failed simulation due to instability. Hexamer 5 and Hexamer 10 do not have β-β and γ-γ interaction between the two trimers, thus were eliminated. Although AR is short, only β has AR on its N-terminus. MS/MS spectra of BS 2 G (7.7 Å spacer arm) crosslinked C) α N-terminus to α N-terminus D) α N-terminus to β Nterminus. C) The proposed hexamer structure 1 has α N-terminus to α N-terminus distance of 7 Å. D) The proposed hexamer structure 3 has α N-terminus to β N-terminus distance of 7.5 Å. The detected crosslinked peptides add confidence to our proposed hexamer structures.
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Scheme S-1. A) The flow chart of the surface mapping experiment. B) Labeling reagent PGO and its reaction with arginine rendering a mass increase of 134.0368 or 116.0262.
Supplemental methods
Measurement of Catalytic activity of TNH in the presence of methanol TNH was incubated for 10 minutes in 50 mM potassium phosphate pH 7.4 with various concentrations of methanol from 0 to 60% (v/v) after which the enzyme was tested for activity in a solution of 5 mM toyocamycin (Berry and Associates, Dexter, Michigan) and 50 mM potassium phosphate pH 6.5 and a final concentration of 2 nM TNH. These reactions were quenched after reacting for 1 minute by mixing of 20 µL of the reaction solution into 4 µL of 30% S-22 (w/v) trichloroacetic acid. Precipitated protein was removed by centrifugation, and the product sangivamycin was quantified using HPLC as previously described TNH expression and purification
The genes encoding the three subunits of toyocamycin nitrile hydratase were cloned as follows for heterologous co-expression in E. coli BL21 (DE3): the alpha subunit was cloned into the NdeI and XhoI sites of pACYCDuet-1, the gamma subunit was cloned into the NcoI and HindIII sites of pACYCDuet-1, and the beta subunit was cloned into the NdeI and XhoI sites of pET-29a. During initial purifications, the yield of the gamma subunit relative to the other two was found to decrease over the course of the multiple purification steps. To increase the yield of the gamma subunit and thus the replete heterohexamer at the beginning of the purification, a second copy of the gene encoding the gamma subunit was cloned in the NcoI and HindIII site of pETDUET-1.
Expression plasmids were introduced into E. coli with electroporation and plated on lennox broth agar containing 34 µg/mL of kanamycin and chloramphenicol and 100 µg/mL of ampicillin, which all further cultures shared. A single colony was used to inoculate a 0.1 L overnight starter culture which was spread evenly among six 2.5 L fernbach flasks containing 1 L of lennox broth. These were grown at 37 o C to an OD600 nm of 0.5 at which point expression was induced with the addition of isopropyl β-D-thiogalactopyranoside to 0.1 mM and CoCl 2 to a final concentration of 0.05 mM. After eight hours, these were spun down at 4,000xg, and cell paste was frozen with liquid N 2 and stored at -80 o C.
All purification steps were carried out at 4 o C. The cell paste was resuspended in 20 mM Tris HCl pH 8.0 and 1 mM phenylmethylsulfonyl fluoride and disrupted on ice with sonication at 50% for 10 min with 30 sec bursts and 30 sec rests. Insoluble material was removed with centrifugation at 18,000xg for 30 min. Clarified lysate was loaded onto a Q-sepharose column (2.6 x 12.5 cm) pre-equilibrated with 20 mM Tris HCl pH 8.0 and eluted over a 0.7 L gradient to the same buffer with 0.5 M NaCl. Fractions containing TNH as determined by SDS-PAGE and an orange color were pooled and brought to 1 M (NH 4 ) 2 SO 4 with the addition of solid (NH 4 ) 2 SO 4 over 20 min on ice with gentle stirring. This was loaded onto a butyl-sepharose column (2.6 x 12.5 cm) pre-equilibrated in 20 mM Tris HCl pH 8.0 and 1 M (NH 4 ) 2 SO 4 and eluted with a 0.7 L gradient to the same buffer lacking (NH 4 ) 2 SO 4 and with 10% ethylene glycol (v/v). Fractions containing TNH were pooled and concentrated by addition of solid (NH 4 ) 2 SO 4 to 60% saturation over 20 min on ice with gentle stirring followed by centrifugation at 18,000xg for 30 min. The precipitated pellet was resuspended in 1 mL of 25 mM HEPES•NaOH pH 7.5 and loaded onto a HiPrep 16/60 Sephacryl S200 column (GE Healthcare) pre-equilibrated in the same buffer. Fractions containing TNH were pooled and concentrated with Amicon Vivaspin Turbo 10K (polyethersulfone membrane) centrifugal concentrators and flash frozen with liquid N 2 and stored at -80 o C.
